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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is a SQUID magnetic sensor using the single elevated-temperature superconduction Josephson tunnel junction by 
which the single crystal of the high temperature supercondactor of a pair is combined by crossing on the substrate 
in the crossover include-angle range of -90 " of 0 degree. 

The SQUID magnetic sensor characterized by for an elevated-temperature superconduction Josephson tunnel 
junction being divided into two by the through tube which made said single crystal of a pair penetrate including the 
ioint interface, and joint loop-formation-like structure being constituted from a side face of an elevated- 
temperature superconduction Josephson tunnel junction with the single crystal of a pair. 
[Claim 2] 

The SQUID magnetic sensor according to claim 1 characterized by the single crystals of the high temperature 
supercondactor of a pair used in case an elevated -temperature superconduction Josephson tunnel junction is 
produced being any one sort or two sorts of combination, the shape of a whisker, and the single crystal processed 
thinly. 
[Claim 3] 

The SQUID magnetic sensor according to claim 1 or 2 characterized by for the single crystal of the high 
temperature supercondactor of a pair being a bismuth system, and the superconduction phase being any one sort of 
2212 phases. 2201 phases, or 2223 phases, or two sorts or more of these phases of combination 
[Claim 4] 

It is the production approach of the SQUID magnetic sensor using the single elevated-temperature superconduction 
Josephson tunnel junction which the single crystal of the high temperature supercondactor of a pair was made to 
cross on a substrate by heat treatment in the crossover include-angle range of -90 " of 0 degree, and was 
combined. 

The production approach of the SQUID magnetic sensor characterized by forming the through tube which 
penetrates the single crystal of a pair including the joint interface, dividing an elevated-temperature 
superconduction Josephson tunnel junction into two. and constituting joint loop-formationHike structure from a side 
face of an elevated-temperature superconduction Josephson tunnel junction with the single crystal of a pair. 
[Claim 5] 

The production approach of the SQUID magnetic sensor according to claim 4 characterized by forming a through 
tube in an elevated-temperature superconduction Josephson tunnel junction using convergence ion beam machining 
equipment 
[Claim 6] 

The production approach of the SQUID magnetic sensor according to claim 4 or 5 characterized by forming a 
through tube in the part which put slitting into the side face of the single crystal of the high temperature 
supercondactor of the united pair, narrowed width of face, and narrowed width of face after that from the side face 
of an elevated-temperature superconduction Josephson tunnel junction. 
[Claim 7] 

claim 4 characterized by the single crystals of the high temperature supercondactor of a pair used in case an 
elevated-temperature superconduction Josephson tunnel junction is produced being any one sort or two sorts of 
combination, the shape of a whisker, and the single crystal processed thinly, thru/or 6 — the production approach 
of a SQUID magnetic sensor given in either. 
[Claim 8] 

claim 4 characterized by for the single crystal of the high temperature supercondactor of a pair being a bismuth 
system, and the superconduction phase being any one sort of 2212 phases, 2201 phases, or 2223 phases, or two 
sorts or more of these phases of combination thru/or 7 — the production approach of a SQUID magnetic sensor 
given in either. 
[Claim 9] 

claim 4 characterized by controlling the property of an elevated-temperature superconduction Josephson tunnel 
junction by changing the crossover include angle of the single crystal of the high temperature supercondactor of a 
pair thru/or 8 — the production approach of a SQUID magnetic sensor given in either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Invention of this application relates to the production approach of a SQUID magnetic sensor and a SQUID magnetic 
sensor. Invention of this application relates to the production approach of the SQUID magnetic sensor which can 
produce the SQUID magnetic sensor which used the elevated-temperature superconduction Josephson tunnel 
junction and SQUID magnetic sensor of super-high sensitivity easily and good in more detail. 
[0002] 

[Description of the Prior Art] 

The Josephson tunnel junction component (SIS-JJ element) using a superconductor is a basic component of a 
superconducting element, and application has been advanced as a RF component, a SFQ component (SFQiSingle 
Flux Quantum (single fluxoid quantum)), a SQUID magnetic sensor component, etc. 
[0003] 

Although research of the former many had been made since improvement in the engine performance was further 
expected when the Josephson tunnel Junction using a high temperature supercondactor was produced, the 
Josephson tunnel junction by the high temperature supercondactor with sufficient repeatability was not realized 
until now. 
[0004] 

In the above situations, it joined together by heat-treating in the condition of having made the elevated-temperature 
superconduction whisker crystal of a pair crossing on a substrate, and the artificer of this application etc. proposed 
producing the single Josephson tunnel junction to a part for the bond part of the elevated-temperature 
superconduction whisker crystal of that pair (the patent reference 1 and application for patent 2002-275873). 
[0005] 

However, the application at the present stage, as for the above Josephson tunnel junctions, the production 

approach and property were just found out, and using it.was not made until now. 

[0006] 

[Patent reference 1] 

JP.2002-141566A 

[0007] 

Then, invention of this application is made in view of the situation as above, and makes it the technical problem to 
offer the production approach of the SQUID magnetic sensor which can produce the SQUID magnetic sensor using 
an elevated-temperature superconduction Josephson tunnel junction and SQUID magnetic sensor of super-high 
sensitivity easily and good. 
[0008] 

[Means for Solving the Problem] 

First invention of this application as what solves the above-mentioned technical problem to the 1st It is a SQUID 
magnetic sensor using the single elevated-temperature superconduction Josephson tunnel junction by which the 
single crystal of the high temperature supercondactor of a pair is combined by crossing on the substrate in the 
crossover include-angle range of -90 " of 0 degree. An elevated-temperature superconduction Josephson tunnel 
junction is divided into two by the through tube which made said single crystal of a pair penetrate including the joint 
interface from the side face of an elevated-temperature superconduction Josephson tunnel junction. The SQUID 
magnetic sensor characterized by joint loop-formation-like structure consisting of single crystals of a pair is offered. 

[0009] 

The 2nd is provided with the SQUID magnetic sensor characterized by the single crystals of the high temperature 
supercondactor of a pair used in case an elevated-temperature superconduction Josephson tunnel junction is 
produced being any one sort or two sorts of combination, the shape of a whisker, and the single crystal processed 
thinly, in the 1st invention. 
[0010] 

In invention of the 1st or 2, the single crystal of the high temperature supercondactor of a pair is a bismuth system, 
and the 3rd is provided with the SQUID magnetic sensor characterized by the superconduction phase being any one 
sort of 2212 phases. 2201 phases, or 2223 phases, or two sorts or more of these phases of combination. 
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[0011] . 
It is the production approach of the SQUID magnetic sensor using the single elevated-temperature superconduction 
Josephson tunnel junction which the single crystal of the high temperature supercondactor of a pair was made to 
cross in the 4th on a substrate by heat treatment in the crossover include-angle range of -90 of 0 degree, and 
was combined with it. Form the through tube which penetrates the single crystal of a pair including the joiirt 
interface and an elevated-temperature superconduction Josephson tunnel junction is separated into two from the 
side face of an elevated-temperature superconduction Josephson tunnel junction. The production approach of the 
SQUID magnetic sensor characterized by constituting joint loop-formation-like structure from a single crystal of a 
pair is offered. 

t!?J 5th is provided with the production approach of the SQUID magnetic sensor characterized by forming a through 
tube in an elevated-temperature superconduction Josephson tunnel junction using convergence ion beam machining 
equipment in the 4th invention. 

t!?J 6th is provided with the production approach of the SQUID magnetic sensor characterized by forming a through 
tube in the part which put slitting into the side face of the single crystal of the high temperature supercondactor of 
the united pair, narrowed width of face, and narrowed width of face after that from the side face of an elevated- 
temperature superconduction Josephson tunneljunction In invention of the 4th or 5. 
[0014] 

^j^Q the 4th thru/or 6 — in one of Invention, the production approach of the SQUID magnetic sensor 

characterized by the single crystals of the high temperature supercondactor of a pair used in case an elevated- 
temperature superconduction Josephson tunneljunction is produced being any one sort or two sorts of 
combination, the shape of a whisker and the single crystal processed thinly, is offered. 

[0015] , ^ . r 

the 8th — the 4th thru/or 7 — In one of Invention, the single crystal of the high temperature supercondactor of a 
pair is a bismuth system, and the production approach of the SQUID magnetic sensor characterized by the 
superconduction phase being any one sort of 2212 phases. 2201 phases, or 2223 phases or two sorts or more of 
these phases of combination is offered. 
[0016] 

the 9th — the 4th thru/or 8 — In one of Invention, the production approach of the SQUID magnetic sensor 
characterized by controlling the property of an elevated-temperature superconduction Josephson tunneljunction by 
changing the crossover Include angle of the single crystal of the high temperature supercondactor of a pair is 
offered. 
[0017] 

[Embodiment of the Invention] 

Although invention of this application has the description as above-mentioned, it explains the gestalt of that 

operation below. 

[0018] 

The SQUID magnetic sensor of invention of this application It is a SQUID magnetic sensor using the single 
elevated-temperature superconduction Josephson tunneljunction by which the single crystal of the high 
temperature supercondactor of a pair is combined by crossing on the substrate in the crossover include-angle range 
of -90 " of 0 degree. It Is characterized [ big ] by for an elevated-temperature superconduction Josephson tunnel 
junction being divided into two by the through tube which made said single crystal of a pair penetrate including the 
joint interface, and joint loop-formation-like structure being constituted from a side face of an elevated- 
temperature superconduction Josephson tunneljunction with the single crystal of a pair. 
[0019] 

The elevated-temperature superconduction Josephson tunneljunction used for it since it is the above structures 
has a large IcRn value (amount which is the product of the critical current value Ic and the shunt resistance Rn. and 
shows the signal-processing capacity of the Josephson tunneljunction) compared with a superconduction proximity 
effect component and since a SQUID output increases in proportion to IcRn, the SQUID magnetic sensor of 
invention of this application can expect increase of output/input ratio, i.e., the improvement In sensibility, and can 
use it as a SQUID magnetic sensor of super-high sensitivity. 
[0020] 

moreover Directivity can be given to an elevated-temperature superconduction Josephson tunneljunction by using 
any one sort or two sorts of combination, the shape of a whisker, and the single crystal processed thinly, as a single 
crystal of the high temperature supercondactor of a pair used in case an elevated-temperature superconduction 
Josephson tunneljunction is produced. Because make especially the single crystal of the high temperature 
supercondactor of a pair into a bismuth system and the superconduction phase considers as any one sort of 2212 
phases. 2201 phases, or 2223 phases, or two sorts or more of these phases of combination Since it has an 
anisotropy with an expensive bismuth system superconductor, it is expectable to give directive high sensibility in the 
direction of a crystal Interface. 
[0021] 

Moreover, the production approach of the SQUID magnetic sensor invention this application It Is the production 
approach of the SQUID magnetic sensor using the single elevated-temperature superconduction Josephson tunnel 
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junction which the single crystal of the high temperature supercondactor of a pair was made to cross on a substrate 
by heat treatment in the crossover include-angle range of -90 " of 0 degree, and was combined. It is characterized 
[ big ] by forming the through tube which penetrates the single crystal of a pair including the joint interface, dividing 
an elevated-temperature superconduction Josephson tunnel junction into two, and constituting joint loop- 
formation-like structure from a side face of an elevated-temperature superconduction Josephson tunnel junction 
with the single crystal of a pair By the production approach of the SQUID magnetic sensor invention this 
application, the SQUID magnetic sensor of super-high sensitivity of the configuration where two Josephson tunnel 
junctions were connected in the shape of a loop formation is producible easily and good using a single elevated- 
temperature superconduction Josephson tunnel junction. 
[0022] 

And a through tube can be formed in an elevated-temperature superconduction Josephson tunnel junction more 
easily and good by forming a through tube in an elevated-temperature superconduction Josephson tunnel junction 
especially using convergence ion beam machining equipment. 
[0023] 

Micro processing of forming a through tube in the side face of the single crystal which the pair furthermore 
combined is narrowing the width efface of the part which puts slitting into the side face of the single crystal of the 
high temperature supercondactor of the united pair, and forms a through tube from a very difficult thing, and it 
becomes possible for what is necessary to be just coming to form a through tube to the side face of the Josephson 
tunnel junction of width of face narrower than the width efface of the original single crystal, and to form a through 
tube more easily. 
[0024] 

Thus, since a SQUID output increases in proportion to IcRn. the produced SQUID magnetic sensor can expect 
increase of output/input ratio. i.e., the improvement in sensibility, and can use it as a SQUID magnetic sensor of 
super-high sensitivity. 
[0025] 

moreover Directivity can be given to an elevated-temperature superconduction Josephson tunnel junction by using 
any one sort or two sorts of combination, the shape of a whisker, and the single crystal processed thinly, as a single 
crystal of the high temperature supercondactor of a pair used in case an elevated-temperature superconduction 
Josephson tunnel junction is produced. Because make especially the single crystal of the high temperature 
supercondactor of a pair into a bismuth system and the superconduction phase considers as any one sort of 2212 
phases, 2201 phases, or 2223 phases, or two sorts or more of these phases of combination Since it has an 
anisotropy with an expensive bismuth system superconductor, it is expectable to give directive high sensibility in the 
direction of a crystal interface. 
[0026] 

Moreover, in the elevated -temperature superconduction Josephson tunnel junction used for invention of this 
application, as the application for patent 2002-275873 was explained in full detail, the thin insulator layer is 
sandwiched between superconductors and this insulator layer is formed in the interface of two crystals. Therefore, 
using the single crystal of a pair in the elevated-temperature superconduction Josephson tunnel junction used for 
the SQUID magnetic sensor of invention of this application can make the single Josephson tunnel junction form just 
because the insulator layer which is for making the suitable insulator layer for an interface form in one, and was 
formed in the interface of the single crystal of a pair is used. Moreover, since crystal orientation has turned [ single 
crystal ] to the one direction unlike polycrystal, it can change critical current density with the crossover include 
angle of the single crystal of a pair, and it can control the plasma frequency fp of an elevated-temperature 
superconduction Josephson tunnel junction etc. 
[0027] 

By therefore, the thing to carry out to the 0-degree range of -90 the include angle of the smaller one among the 
include angles of two kinds of magnitude which the crossover include angle of the single crystal of the high 
temperature supercondactor of the pair combined on a substrate in an elevated-temperature superconduction 
Josephson tunnel junction, i.e.. the crossing single crystal of the bismuth system high temperature supercondactor 
of a pair, makes It can originate in critical current density Jc changing depending on a crossover include angle, and 
the plasma frequency fp of the elevated-temperature superconduction Josephson junction crossed and combined at 
the crossover include angle within the limits of this can be changed. 
[0028] 

That is. the plasma frequency fp of the elevated-temperature superconduction Josephson tunnel junction used for 
invention of this application can control suitably the property of elevated-temperature superconduction Josephson 
tunnel junctions, such as a plasma frequency, by changing according to a crossover include angle and changing the 
crossover include angle of the single crystal of the high temperature supercondactor of a pair, and can produce the 
SQUID magnetic sensor which has a required property suitably. 
[0029] 

Along with the attached drawing, an example is shown hereafter, and the gestalt of implementation of invention of 

this application is explained in more detail. Of course, this invention is not limited to the following examples and it 

cannot be overemphasized that various modes are possible about details. 

[0030] 

[Example] 
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<Exannple 1> ... 
The SQUID magnetic sensor was produced using the production approach of the SQUID magnetic sensor mvention 
this application, and that property was evaluated. 
[0031] 

An example of the process of the production approach of drawing 1 and the SQUID magnetic sensor of invention of 

this application to drawing 2 is shown. 

[0032] 

As first shown in drawing 1 (a) and the electron microscope image of drawing 2 (aX using the elevated-temperature 
superconduction whisker (1) which is the single crystal of a high temperature supercondactor, and the pair of (2). (2) 
was made to intersect these elevated-temperatures superconduction whisker (1X and it has arranged on a substrate 
(3). and as shown in drawing 1 (b), it pasted up by heat treatment and the single elevated-temperature 
superconduction Josephson tunnel junction (4) was produced. 
[0033] 

On that occasion, the elevated-temperature superconduction whisker (1) of a pair and the crossover mclude angle 
of (2) were made into near the crossover include angle of 45 degrees where critical current density Jc serves as 
min in this example, although it was possible to have produced an elevated-temperature superconduction Josephson 
tunnel junction (4) as an include angle of arbitration in the range between O-degree-90 
[0034] 

And next, as shown in drawing 1 (c). drawing 2 (b), and drawing 3 . micro processing which forms the elevated- 
temperature superconduction whisker (1) of a pair and the through tube (5) which penetrates (2) including the joint 
interface, and separates an elevated-temperature superconduction Josephson tunnel junction (4) into two from the 
side face of the obtained single elevated-temperature superconduction Josephson tunnel junction (4) was 
performed. In addition. RB (convergence ion beam machining equipment) was used for micro-processing equipment 
[0035] 

From a difficult thing performing processing from direct width in that case, since the elevated-temperature 
superconduction whisker (1) of these pairs and the width efface of (2) are wide as shown in the electron 
microscope image of drawing 2 (a) In order to narrow the elevated-temperature superconduction whisker (1) of 
these pairs, and the width efface of (2) beforehand. Put in slitting as shown in the side face of both the elevated- 
temperature superconduction whisker (1) of these pairs, and (2) combined first by FIB at drawing 3 , and an 
elevated-temperature superconduction whisker (1) and the width of face of (2) are narrowed. It was able to be 
processed by the ability having opened the through tube (5) from the side of an elevated-temperature 
superconduction Josephson tunnel junction (4) after that, and the component (6) as shown in drawing 4 which is the 
electron microscope image of drawing 2 (b). drawing 3 . and the important section enlarged drawing of drawing 2 was 
able to be obtained. This component (6) has the structure same when it sees from width as the conventional general 
SQUID (41) which detects a magnetic field using interference between the current which flows the Josephson 
junction (40) as shown in drawing 5 . and the annular supercurrent produced by the magnetic field which adds to a 
ring, and a current flows in the direction of an arrow head as actually shown in drawing 6 R> 6. 
[0036] 

It was parallel to the crystal plane of composition, and when a magnetic field was impressed at right angles to a 
through tube (5), as it was shown at drawing 7 . the phenomenon in which critical current vibrated according to the 
reinforcement of a magnetic field could be observed, and the magnetic field dependency of a critical current value 
was looked at by the obtained component (6). Signs that the critical current value is vibrating the about 50 oersted 
period to an impression magnetic field are shown by drawing 7 . The 50 oersted magnetic field strength of this round 
term supports the magnetic field where one fluxoid quantum is inserted in a through tube, and this component (6) 
can be operated as a SQUID magnetic sensor by observing this vibration. 
[0037] 

[Effect of the Invention] 

The production approach of the SQUID magnetic sensor which can produce the SQUID magnetic sensor using an 
elevated-temperature superconduction Josephson tunnel junction and SQUID magnetic sensor of super-high 
sensitivity easily and good is offered by invention of this application as explained in detail above. 
[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation having shown an example of the process of the production approach of the 
SQUID magnetic sensor of this invention. 

[Drawing 2] It is the electron microscope image in which an example of the process of the production approach of 
the SQUID magnetic sensor of this invention was shown. 

[Drawing 3] It is the perspective view showing an example of the component obtained by the production approach of 
the SQUID magnetic sensor this invention. 

[Drawing 4] It is the important section enlarged drawing of the electron microscope image of drawing 2 . 
[Drawing 5] It is the mimetic diagram of the conventional general SQUID. 

[Drawing 6] It is the mimetic diagram showing the direction where the current of the SQUID magnetic sensor of 
invention of this application flows. 

[Drawing 7] It is the graph which shows the magnetic field dependency of the critical current value in the 
component obtained by the production approach of the SQUID magnetic sensor invention this application. 
[Description of Notations] 
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1 Two Elevated-temperature superconduction whisker 

3 Substrate 

4 Elevated-Temperature Superconduction Josephson Tunnel Junction 

5 Through Tube 

6 Component 
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[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 5] 




[Drawing 6] 




[Drawing 7] 
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-n <^-M uMii^m^^cD bbt!)^ ^ :^ :^ mx ^ y) . ^(r)mBmm^2 2 1 2n. 2201 

tS^ L< {i2 2 2 3 +S<7)V^-f tt>5^ IffiS ;t(i^ttJb<7)ti<7) 2^iJW±c7)a^'^^p-^-C^^ ^ 
t^#l^«b-r:i>W^Jg4'^\/^L7 v>-ftL7$^tc|ei;(7)S QU I Da^-b y^f- 

^ ^V^-^cTj^'tt^ftlJtP^^g. i t t -r ^ 4 L 8 'ffl-^^KUm<0 S Q U I 

D ^gJ^-b y - <75f^M:^i£o 

[0 0 0 1 ] 

^<7)iiimcomMit. s QU I Dm^-ty-^-idXv^s qu i D^8i^-fey-9--<7)f^$s:^^£frc 
m-r^ii<Dx^^o ^ hKmi'< ii^<Diiim<^^mii. iSza®f5^->'3-feyy > by^-»^ 
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[0 0 0 2] 

v^^'^m^t^comm] ^ ^ ^ 

®f5##^fflv>7tv 3 v> h v^-^^v^-^^?- (S I S - J J (i@fK^^^<75» 
;$:^-?-r*oT. HS^^SE^^^S FQ^d^ (SFQ : S i n g 1 e Flux Quan 
turn ) > SQU IDmM'k:y^-m'f'^J:t'tVXmm^mtbhfiX^ 

[0 0 0 3] 

3^yyy yy^ ii^fit "C^m ^ tt T v> ^ o Tt: o 
[0 0 0 4 1 ^ 

cl: i^^M 2002-275873) o 
[0 0 0 5] 

^«mai ? tLTt »5 r * 19 -e tL =^ ffl vVclSffl fi i tL * -C'^ ^ tLT 5^ o 7t o 
[0 0 0 6] 

[#W:S:i^ 1 ] 

#|§ 2002-141566 
[0 0 0 7] 

#v 3-^-7 v> h ^^^;i^^-^'^fflv^/i^^]^E<7>S QU I Dm%ty^^-t^<DSQ\J I 

S-^l-e^-r & i t i*^ L T ^ o 
[0 0 0 8] 

[iSM^^?fe-r ^ i6 6o¥i£] 

#(7)#^B^B)6^^«±i'^^:ilJSo'' -9 0" <r>mmx^m-^fixm^^fix\^^^m-(r>-M 
i^MB^i^3-izyyy Y y ^ )i-m^^m^^ti s QU i Dm^-ty-^-x^^x . mUMB 
m-y B'tyyy hy ^)\^m^(r>mMX v) -M<7:>mu^^Bm't^(o^^wm'^^i!bxMM^ 

^ tz :t ii?L {zx-oxm ^m. 3-tyvy hy ^ 2 o ? tt . — ^ (dm^^ 

^aX)i^--:^Vi(r>m-^m^^m^-^fiX\^^:h:it^!WWLt^^ SQU I Dm^-fe>-^?--«rii 
[0 0 0 9 ] 

\^^hfi^—M(om i^MBmi^<D ^ ^ ;^ * - tic S tI: (ilffl < in X L <7> v> -f 

y5^ia*7t(4 2a<7>^*'^*>-fr'C'^'2>-:^^*#stt-r^ s QU I Da^-fe>^^--«-ii'»-r 

^ o 

[0010] 

^<^Mi^Mm^2 212^. 2201 *a<>L<{4 222 3 ttiiOM ® * (4 C:: 
^h<r>m<r> 2m.\>X±.<D^^^'lo^X-^:k>^h S QU I DiSS^-fe v-^-- ^Jl^ 

[001 1 ] 

^4ic{i. -M<7)i^i^^f5^#(7)#^S0^B'^»SlcJ; ^)^^±^c^^^JgO'' -9 0° <7) 
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« 

-r;2> s QU I Da^-b>'-9--<7>f'^i&:^-?fe^^«-r^o 

[0 0 12] 
[0 0 13] 

;v^-^<7>i|l®J: V)Hil?L^5f^J^-r^^i:^#mi:i-^ SQU I DlSI^-t >-9--(7)f^S&:&& 
[0 0 14] 

%l\^\t. 114 J^V^ L ev^-f *L:d^(O^|gjC;fe0^T. i^?ajif5^V3-b7V> hV^Jl^^-g- 
T^sT^^B^aCOV^-f tl^- Iffi^ /vTii 2^i(^^^^^-^r-^^i ^ S QU I 
[0 0 15] 

>^mT-^ 19 > ^<7)^f5^;|=@:^?2 2 12+1^ 2201;ffi'{3L<fi222 3 ffic7)V> -rtt^J^ 1 ft 
*;^cfiitt(^<?>+B<^ 2aJii.±<7)0*^'^^^J:-eab^^i: ^^Wmt-r^ S QU I Da^-fe>-^f 

[0 0 16] 

ii-r-g) s QU I DmMty^'-<Di'fm:i^m'kikm't^o 

[0 0 17] 
[0018] 

MAJ^o" -9 0° (JOteH-^^M^tLTIg-^^ttTv^^^— (T^^^a^fi^e^'a-fe^y :^ h 
V^^V^-^^fflv^^c S QU I DJSi^-fe>^-9---e^)oT. ^za^fsSi/ 3 -fe^y > h >^;v 

[0019] 

v> ^, tL2> i^^jS{£^->' 3 -t y V > h > ;p^^:6«ji{5^fi^^;&^^^^ic Jf^r I . R „ 'fit 

mwmmu i « t -> ^ > h ffij^c-fit r „ <7^mx^ »9 . g -t 7 v h > ^ )vm^<Dm-w>f!k 
mmti-^^-tm) ^^i^^<. s qu i Dmi;^^^ . r„ izitmLxmiiwt^^tTi^h. m 

[0020] 

^"kio^^m^^^^ t xMjSLMii^my a-tyyy h y ^ zti)^ 
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[002 1 ] 

m^B't»^Mm^xy)m^±\z^mMmo'' -90" <Dmmx^M^-^r^^^Lfc^-<7y^ 
3 -b7v> h y^)iym^'tm^^ti s Qu I Da^^r>^t-<7)fN^:&?^-e*o•r 

s QU I Dm^'iry'*)--<Di'jpm^mi^^ ^ . #-(7)i^za®{£^->' g -tr-7 v> h 

[0 0 2 2] 
[0 0 2 3] 

[0 0 2 4] 

ci<?>j; ^ LTf-^ia^tiTt s QU I oa^-ty^t-^. s qu i Dtb:^;^^)^! c R. ^-itn 

S QU I Dm^ty-^- t LTflJffli-^i fc:d5-C§^<7>T*:2)o 
[0 0 2 5 ] 

^^t>^^m\*>:h^ t xMUMBmi^ B-izyvyhy^-^ ^ti)^ 
-ei. t < K~n<DMi^mi^mii^(DM^^^^B^}f:^'7:^^t ^ (T^mi^m^i)^ 2 2 12+1 

. 220 1*@<)L<fi 222 3+ac7)v^-f tt>^Ma* 7^cfiitt^<7)tg<7)2TO±<7)ffi<^^^^ 
[0 0 2 6] 

tfz. :i(7)l^Jm(7)^mKm^^hfi^mi^mii:m'y 3^yyy yy^-^jvm^xit. #M2 0 
02-275873 Ki5\^>X i^W^Ltz X o Mf5^#OK > KM 

y^^fiXi^y)^ ico#fe^#»{i 20 <7)^H^ (7)^® tcf^fifc^ttT 1/^-1.0 L;t76^"oTi(75ai 

0<7)^0^(7)S QU I Dm^-izy-^-izmy^^hM^^^UMi^m-y 3 ^yyy h y^jvm-^^i^ 
i5v^r-^<7)#igH^$-ffiv^^cD{4 1 •c^K^^MK^^^m^i'^m'tm'^^'t^fzibx^ ^ ^ 
-^(7)^igB^c7)#ffi I' ? Kfzmm^m ^ ^ v> ^ o a -t -7 v > k > ^ )v 
^^^^^&^t-^^x^^otfzmm^Bii^m^mtm^£^m^B 13 ^t^- -^m^m^^x 

[0 0 2 7] 

Ltzt^-^xMi^MH^mi^' a -ty y y h y ^ )i^m^Kis\,>xm^±.xm^-t^~M<7)MUM 
-r2S^<^;*C§ ;?<7):^|J^c7)9 *>/h$v^:^(^;^j^^ 0° -9 0° <^^HJ^-r^^ t-C. 



(6) 
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[0 0 2 8] 

[0 0 2 9] 
[0 0 3 0] 

[*i(B«aj] 

[0 0 3 1 ] 
[0 0 3 2] 

t-rmi (a) i3iO^S2 (a) (Omd^-^^^^t::^^-^ 0 t::;t;?a^f5«#o#^H^-ei^ 

:hMU.Mii:m^ ^ (1) i: (2) co-^^fflv^. ^tt P>«za®f5#^ ;^ * - (1 

) t (2) ^^^?-^T^« (3) ±icMt. 0 1 (b) K^-rji^KmnstrnKX^m 

[0 0 3 3] 

^<DmK. ~M<DM^m^m^4 (D t (2) ^o^^^^j^^o" -90° <Dm<D 

[0 0 3 4] 

^LT:^^c, mi (c) . mz (b) i5 J:UIEI3 ct ^ l::. # P> ttTt-^— <??i^Mf5 

#v3-fe-7y> (4) (7)fla®J; i9-^oi§ia®f5«'?'f ;^:^7- (i) t (2 

) ^(D^-^^^m't^tbXMM-t^M^ll (5) ^BfifeLTiSaSfS^v aHryyV h 
^^Ji-lg'^ (4) ^ 2olc^^-r^MlJPX?:^f oTtio =^*3mfflJnX^ai^fiF I B (JK 

[0 0 3 5] 

1) t (2) <^itiM:*-'/AV^7^:i6iIM^75^(bijnX=^^^aof±ilL»/^i<!:55-fb> mi^-^X^fih 
-^(T^i^S^fS^-^ ^ (1) t (2) (D^^mnb^fzib. tirf^^Lfz^fi(b-n 

<D-MUmi^mf7 ^ 7.ij- (1) i: (2) <?5M:^cOil!l®lcF I Btc J; 19 [21 3 tc^-r J: ^ 
i9 32i<^^AtLTi^r^0f5^'> Tv!*- (1) t (2) (T^iliS^^^ie). -^«7)t^i° ia^fSSv 3 
-byy>f>^;v^^ (4) (Dmyft^hMM^l (5) 'l-iFlftTjpX^^f 1112 (b) <om 

"f-mwm^^ m3iBxzfm2<D^m}A^mx^^m4K^-tx^^j:m'3^ (6) ^#-i>cit 

•A^x-^fzo c:(7>^^ (6) (is a^a^i^MTti^'a'. HIS ic^-r J: d =&v 9 ^ry y ^^-^ (4 

0) ^■^tt;i)isyE<t > ^Km^^mmi'X '^x^\:^^m.^<^Mii:mm-Mm<D=fw^m\^^ 

xm^^^lii-r^^^<D-'m^^j:SQU ID (4 1) fcl^«<?)«at?r*LT^J9. M^M 
[0 0 3 6] 
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ii^ttTt^?- (6) ^H^s^f^Mic^^f-ciii?L (5) KmuKmm^mwLfzt^^ 

(6) =^ S QU I Da^-t>'^-i: fr^t^$-^-2)i^::6«-Ci^<7)^^^o 
[0 0 3 7 ] 

^'g'^ffiv^7t^^^E<?>S QU I D^aS^-^rV•^f ^ t-E-coS QU I Da^-b >'-^?- - ^^^:d^ 

^ o 

[1112] i(7)^^(7?s QU I Dm^'^y'^-<DnmLijm(oj:m<D-m^^Lfzm'f-mMU 
[me] i(^)mM<7)^l9<?5S QU I Dm^'ty^-<Dm,M(D'Mti^:}ym^^-t^^mT^^ 

^ o 

[^^-^O^BJ] 

1, 2 Mi^Miiim'y ^ :^ :^ - 
3 

5 Mil^L 

6 



(9) 3P 2004-296677 A 2004.10.21 

[1371 




(10) 
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(72)^B^^ 



(72)^BJ# 
(72)|%?^# 
(72)^BJ# 



05«£fto < «m^3S-T@ 2 # 1 

w# IS— 

^i^o < i^^m-Tm 2 # 1 
< «rti-^^-TS 2 # 1 

nAmm ■ wmf^mmi^ 

OjT ^ 

) 2G017 AA13 AD39 

4M113 M06 AA16 M23 AC08 BBOl BB07 CA35 
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